1. Introduction and statement of the theorems. We denote by F the field 72 of real numbers, the field C of complex numbers, or the field 77 of real quaternions, and by Fn an «-dimensional left vector space over F. If A is a matrix with elements in F, we denote by A* its conjugate transpose. In all three cases of F, an »X« matrix A is said to be hermitian if A =A* and unitary if A A* = 1, where 7 is the nXn identity matrix. An nXn hermitian matrix A is said to be positive definite if uAu*>0 for all u (^0) in Fn. Here and in what follows we regard u as a 1 Xn matrix and identify a 1X1 matrix with its single element.
The purpose of this note is to prove Theorem 1 on a mapping from a sphere to the circle, and use it to prove Theorem 2 on the simultaneous diagonalization of two hermitian matrices. 
bo(x2 -y2) + bixy + b2xz + b3yz + b\z2 = 0, has nontrivial real solutions.
Proof. There are two cases. Case 1. ao&i -ai&o = 0. In this case we put 2 = 0 in (1), and (1) becomes (2) a0(x2 -y2) + aixy = 0, b0(x2 -y2) + bixy = 0.
Since a0&i -ai&o = 0, (2) has nontrivial real solutions. Hence (1) has nontrivial real solutions. Case 2. aoh -aibo^O. In this case we put z = \ in (1), and (1) where a2 , a3', ai, bl, bl and hi are some real numbers. But (4) obviously has real solutions. Hence (1) has nontrivial real solutions. We now prove Theorem 1. Since/ is continuous and S(Fn) is connected and compact, f(S(Fn)) is a closed circular arc. Therefore, Theorem 1 will be proved if we can show that, for any (a, b) in S(R2), (a, b) and ( -a, -b) cannot both belong to f(S(Fn)). Since «i, m2 and u3 are linearly independent over R, we obtain a contradiction to the hypothesis that (uAu*)2 + (uBu*)2>0 for all m(^0) in F". Hence Theorem 1 is proved. 
